Abstract
Introduction 1
In recent years, one group of phytochemicals, pesticides, has been the subject of growing 2 concern among environmental agencies and the scientific community. This concern is for 3 their high risks to both human health and the environment, which are often associated 4 with their limited biodegradability, high vapor pressure and lipid affinity [1] [2] [3] [4] . Thus, 5 many treatment technologies are being developed for both soil and water treatment to 6 minimize the effects of their occurrence on the environment and public health. The novel 7 soil treatments aim to constrain pollution and remove it by means of in situ technologies 8 (without excavation to preserve the characteristics of the soil). In particular, one of the 9 most desired characteristics of such a treatment is its ability to effectively transfer the and the occurrence of refractory species is occasionally a major problem. The pesticide removal was monitored by chromatographic analysis and considering the .
22
The detection wavelength used was 225 nm, and the oven temperature was maintained at 9 Figure 1 shows the progress of ClSF degradation and mineralization during different 10 electrolytic tests carried out at 30 mA cm -2 on synthetic wastewater polluted with ClSF .
11
As observed, ClSF degradation could be attained, regardless of the initial concentration It is well known that [17, 18] peroxodisulfate is generated during the electrochemical 9 oxidation of wastewater with a high concentration of sulfate (Eq. 1 and 2). The latter species has a high oxidizing power, and its decomposition can lead to the production of These oxidants are thermodynamically stronger than hypochlorite, but they react slowly well known that when the current density increases, so too does the formation of OH·.
16
These radicals are very reactive, and they can efficiently attack organics, though they can 17 also promote the production of highly oxidized chlorine species (such as chlorates and 18 perchlorates), which are kinetically slower than hypochlorite and thus give worse results. rapidly oxidized to form chlorate and then perchlorate, which starts to be accumulated in 2 the reaction media when there are not enough organics in the solution to be oxidized.
3
According to the literature [34], the efficient electrogeneration of perchlorate is favored 4 at a current density over 100 mA cm -2 . However, because that perchlorate is not a good 5 oxidant at room temperature, it is not expected to participate in the oxidation, which helps 6 explain why the worst results were obtained for the electrolysis carried out at 100 mA cm -7 2 in chloride media. Regarding organics intermediates, it is expected that higher current densities lead to harsh 12 oxidation conditions and that the amount of intermediates accumulated in the solution
13
was lower. Figure 7 shows the maximum chromatographic area of organic intermediates As observed, the number of intermediates formed at 30 and 100 mA cm -2 is the same, but 1 their relative concentrations depend on the current density. Comparing the results, the 2 accumulation of low-oxidized intermediates is not favored at high current density with 3 both electrolytes, but the amount of oxalic acid is higher. At this point, it must be 4 highlighted that at high current density, the formation of both persulfate in sulfate media 5 and highly oxidized chlorine-species (perchlorate) in a chloride medium is favored. The 6 oxidation performed by persulfate and perchlorate is expected to be lower than that of 7 hydroxyl radical, which can explain the accumulation of oxalic acid, which is generally 8 more difficult to oxidize. into radicalary species and, somehow, impacts the overall performance of the treatment.
9
The results obtained in those tests, in terms of mineralization attained, are shown in Figure   10 8. It can be concluded that UV irradiation results in a less efficient process, whereas US Regarding US irradiation, a completely different behavior was observed. US not only 8 promotes the formation of radicals but also improves mass transfer and, hence, surface 9 processes (both direct and those associated with anodically produced hydroxyl radicals).
10
Regarding the formation of radicals, the energy transmitted by low-frequency US (those 11 applied in this work) is much lower and less intensive than UV irradiation; thus, this 12 formation is limited to chlorine and sulfate radicals, but it does not entail the hydroxyl 
